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1. Introduction 
This is the report of the magnetic surveys carried out during the J ARE 
traverse 1967-68 between Syowa-Plateau and the JARE traverse 1968-69 between 
Syowa--South Pole (see Table 1). Since the route to and from the South Pole was 
the same, we were able to make observations at numerous points on this route. 
Stress was laid on the measurement of total intensity, in order to clarify the crustal 
structure under the ice sheet. The observation was carried out, at as many sta­
tions as possible, and the results were compared with those of seismic investiga­
tion and gravity survey. It seems that there is no large local magnetic anomaly 
area along the traverse route. Table 1. Number of observations. 
Traverse 
JARE traverse 1967-68 
(Nov. 1967-Jan. 1968) 
JAR E traverse 1968-69 
(Sept. 1968-Feb. 1969) 
F : Total magnetic intensity. 
D : Magnetic declination. 
I Magnetic inclination. 
Data obtained 
D, I 
F, D, I 
D, I 
F 
Number of stations 
27 
146 
5 
757 
The detailed analysis is now under way. No reduction has been applied to 
the values given in the present report. 
2. Instrument 
A GSI type magnetometer was used for declination (D) and inclination (I) 
measurements, and a proton magnetometer GEONIX Model PMM 61 lG*** for 
total intensity (F) measurement. On the JARE traverse 1967-68, two components, 
D and I, were observed; on the JARE traverse 1968-69, the observation was 
* Geographical Survey Institute, Meguro-ku, Tokyo. Member of the JARE South Pole 
Traverse 1968-69. 
** Institute of Low Temperature Science, Hokkaido University, Sapporo. Member of the 
wintering party, JARE 1967-68. 
*** Kokusai Electronic Corporation, .Japan. 
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made of three components, D, I, and F. 
0. I', 0. I', and I r, respectively. Since no 
ling the transient variations, l' in angle 
uni ts in the final list. 
The accuracies for D, I, and F were 
reduction has been applied for cancel­
and 10 7 in intensity are adopted as 
3. Method of Observation 
One or two observations of D and I were made at every station, setting the 
GSI type magnetometer at a point about 30 metres from the snow vehicle. After 
this, the sensor of the proton magnetometer was set at the same position and 
connected to the recorder in the snow vehicle with a cable about 40 m long. 
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The observations were made 5 to 10 times at an interval of G seconds. The mean 
values of these 5 to 10 observations are given in the table. The azimuth was 
determined by measurements, repeated 3 to 5 times, of the sun before or after 
the magnetic observations. 
The observation of the total intensity at every station on the way back from 
the South Pole was made in a different way: the sensor of the magnetometer was 
mounted on a small sledge trailed by a snow vehicle; the signals were able to 
be read during the 5 minute stop of the snow vehicle (Fig. 1). In order to 
observe the three components D, I, and F, however, one had to adopt the pro­
cedure described earlier. 
The results of survey are summarized in Table 2. 
Station No. 
31 
60 
90 
122 
154 
184 
216 
244 
27'1 
302 
323 
344 
367 
389 
414 
438 
467 
498 
518 
552 
568 
580 
593 
610 
628 
638 
Plateau St. 
Table 2a. Magnetic survey data during lhc ]ARE traverse, 
from November 1967 to January 1968. 
Latitude ! Longitude 
69 °03 13S 
69 04.6 
69 27. 7 
70 01. I 
70 34.0 
71 03.0 
71 35. 7 
72 CH. 2 
72 34. 5 
73 03. :, 
73 25.3 
73 47.0 
7'1 IO.fl 
74 33. 7 
74 59. 7 
75 24·. 4 
75 5.f. 4 
76 26.2 
76 46. 7 
77 21 8 
77 38. 5 
77 50. 7 
78 03.6 
7B 20.6 
78 39. 0 
78 49. 2 
79 14.B 
40 °43'E 
40 08 
42 51 
43 06 
43 0:, 
42 57 
43 04 
43 ()'.) 
43 05 
/12 5g 
42 55 
·12 54 
42 52 
42 51 
·12 50 
-12 37 
42 25 
42 08 
41 5.1 
41 33 
41 24 
41 15 
41 08 
40 53 
40 44 
40 '.19 
40 :m 
Date 
m d Y 
01 12 68 
01 10 68 
01 09 (:i8 
01 08 68 
01 07 GB 
01 06 6B 
01 04 68 
II 22 67 
01 01 68 
11 26 67 
12 31 67 
II 28 67 
12 30 67 
II 30 67 
12 en 67 
12 27 (i7 
12 06 67 
12 2.1 67 
12 OB 67 
12 23 G7 
12 10 67 
12 22 67 
12 I I 67 
12 21 67 
12 13 67 
12 20 (i 7 
1 12 ](j 6 7 
GMT 
Ill h 
07 30 
08 1H 
OB 40 
08 I.1 
08 06 
07 .14 
16 13 
12 14 
IB 12 
08 03 
I I 20 
07 57 
07 54 
08 00 
12 44 
07 SI 
07 '.H 
OH 00 
07 39 
07 58 
07 28 
07 13 
IO 17 
07 H 
07 '.H 
07 42 
14: 01 
D 
46''42'W 
47 09W 
48 15W 
48 36W 
4B 59W 
·El 27W 
·1'.l 30W 
SO 06W 
50 28W 
50 38W 
51 46W 
51 IBW 
51 44W 
51 33\V 
51 55W 
52 OBW 
52 20W 
S2 25W 
52 50W 
52 58W 
53 04W 
53 19W 
:,2 48W 
:,3 !OW 
:i:� 29\V 
54 02W 
1 53 20W 
-66 112' 
-66 II 
-66 22 
-66 50 
-66 41 
-66 50 
-67 08 
-67 1B 
-67 1B 
-67 35 
-67 52 
-GB 06 
-68 OG 
-6B 22 
-GB 1B 
-GB '.H 
-6B 40 
-6B 49 
-69 14 
-69 22 
-69 17 
-69 23 
-69 24 
-69 3'.1 
-69 52 
-G9 50 
-69 46 
.. 
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No. :JI 
"•) ->-
.3  3-1 
35 
36 
37 :38 
:rn 40 -ll -12 I'' . ,) -1-1 -15 
l(j -17 -18 
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5:3 5-1 55 5ti 57 58 59 60 61 f•) 1_ 
6:3 61 
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Table 2b. Magnetic survey data during the JARE South Pole Traverse, 
from September 1968 to February 1969 . 
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Latitude Longi-tude 
74" 30 ' 6S  42 ° 5 1 '£ 
74 3 1 . 6 42  5 1  
7 4  32 . 7 42  5 1  
74 33 . 7  42 5 1  
74 3 4 . 8  4 2  5 1  
74 .35 . 8  4 2  5 1  
74 36 . 9  42  5 1  
74  :3 7 . 9  4 2  5 1  
74 38 .9  4 2  5 1  
74 3 9 . 9  42 5 1  
74  4 1 . 0 42  5 1  
74 42 .0  42  5 1  
7 4  -t :J . l  42 5 1  
74 4 4 . 2  4 2  5 1  
7 4  45 .2  42  5 1  
7 4  n.:; 42  5 1  
7 4  4 8 . 3  42 5 1  
74 49 .3  42  5 1  
7-t 50 .4  42  5 1  
7 -t 5 1 . -1 -t 2 5 1  
7-t 52 .5  42  5 1  
7-t 5 3 . 5  -1 2 5 1  
7-t 54 . 5  -1 2 5 1  
7 l 55 . 6  -1 2 5 1  
7 t 59 .  7 42  so 
7.5 00 .7  42 so 
75 0 1 . 8 -1 2 .t 9 
75 02 . 8  4 2  -18 
75 03 . 8  -1 2 48 
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-- - --- -"" 
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02  02  
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1 0  26 
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02 02 
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J O  26 
0 1  :;o 
0 1  :rn 
O J  :30 
O J  30  
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---- ----- .. 
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69 
69 
69 
69 
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69 
69 
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69 
68 
69 
69 
69 
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69 
69 
69 
69 
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69 
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69 
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1:3 49  5 0 1 3  
09 4 8  5008 
09 .35 5009 
09 1 1  50 1 2 
08 57 50 1  :; 
1 5  32  5020 
08 :33 501:3 
08 1 9  50 1 :J 
08 03 50 1 4  
05 I O  5022 
07 9 '' _ ,} 5 0 1 9  5 1  52W -68 1J  1 862  
06  52  502·1 
06 :3 4 5026 
06 2 0  5027 
06 42  5029 
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05 :3 6 50:32 
05 1 7  503-1 
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·1 2 1  75 ° 06 '  9S  
422 75 07 . 9 
42:3 75 09. 0  
4 24 75 1 0 . 0  
425 75 1 1 . 0 
·t26 75 1 2. 0  
427 75 1 3 .  l 
428 75 1 4 . 1  
429 75 1 5 .  l 
430 75 1 6 . 2  
43 1 75 1 7 . 2  
4:32 75 1 8 . 2  
4 :33 75 1 9 .3 
4:3 4  75  20 . 3  
4:35 75 2 1 . 3 
436 75  22. 3  
4:37 75 23 . 4  
4 :38 75 24 . 4  
439 75 25 . 4  
440 75 26 . 5  
4 4 1  75  27 . 5  
442  75 28 . 5  
4 4 3  75  29. 6  
444 75 30. 6  
445 75 .:. H . 6  
446 75 :32 . 7  
4 4 7  75 :33 . 7  
448 75 :3 4 .  7 
·1 49 75 '35 . 8  
450 75 3 6 . 8  
-15 1 75 37 . 8  •1 5 '.! 7!i : : S . !l  
Seiic hi KAKINUMA , and Tamotsu 
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42 45 
42  4 .1 
·1 2 44 
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0 1  :30 69 1 1  25 
0 1  :JO 69 1 1  O:J 1 0  28 68 I O  2 1  
0 1  :JO 69 J O  29 
0 1  :JO 69 09 55 
0 1  :JO 69 09 j() 
0 1  30 6 9  08 59 
1 0  28 6 8  1 2  :rn 
0 1  :JO  69 08 28 
0 1  :JO 69 08 1 2  
0 1  30 69 07 56 
0 1  :JO 69 07 36 1 0  28 6 8  l t 58 
0 1  :JO 69 . 07 1 6  
0 1  30 69 06 49 
0 1  :JO 69 06 27 
0 1  :JO 6 9  06 08 1 0  28 6 8  1 7  04 
0 1  :JO 69 05 22 
0 1  :JO 69 05 00 
0 1  :JO 69 0 · 1  :39 
0 1  :JO 69 0 · 1  1 7  
0 1  j ()  69 03 56 
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0 1  29 69 
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1 6  53 
0 1  '.!9 69 J (j d t) J -
0 1  29 69 1 5  5 !.l 
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l () j ()  68 08 2:3 
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5042 
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Latitude Langi -tude 
7 5 ° 39 ' 9 S 42
° 3 1'£ 
7 5  4 1 . 0  42 30 
75 42 . 0 42 30  
7 5  43 . 0  4 2  30 
75 44 . 1 42  29 
75 4 5 .  l 4 2  29 
75 46 . l 42  28 
75  47. 2 4 2  28  
75  48. 2 42  2 8  
7 5  49 . 2  · 12 27 
75 50 . 3  42 27 
75  5 1 . 3  ·4 2 26 
75 52 . 3 42  26 
75  5 :3 . 4 42  25  
75  54 . 4 42 25 
75  55 . 4 42  24 
75 56 . 5 42  24 
75 5 7 . 5 42 23 
75 58 . 5  42 23 
75 59 .  5 42 22 
75  00 . 6 42 22  
75 O l . 6 42 2 1  
75 02 . 6  42 2 1  
75 03 . 6  42 20 
75  (J.t . 7 42 20 
76 05 . 7  42 1 9  
76 07 . 7  42 1 8  
76 08 . 8  1 2  1 7  
76 09 . 8  42 1 7  
7(i 1 0 . 8  I '..! l (j 
76  1 1 .  H 1 2  [ ( j 
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0 1  29 69 
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0 l 
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5085 
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5 1 02 
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- 4720 
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- 4745  
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Station Lat itude I"Jo . 
�- - - - --
485 76
°
1 2 '9 S 
486 76 1 3 . 9  
487 76 1 4 .9 
488 76 1 5 .9 
489 76 1 7 . 0  
490 76 I 8 . 0  
49 1 76 1 9 . 0  
492 76 20. 0 
493 76 2 1 .  I 
.194 76 22 . 1  
495 76 23 . 1  
496 76 2-1 . 1  
.197 76 25 . 2  
198 76 26 . 2  
499 76 2 7 . 2  
500 76 28 . 3  
5 0 1  76 29 . 4  
502 76 30 . 4  
5( )3 76 3 1 .  4 
5 1H 76 3 2 .  4 
505 76 33 . 4  
506 76 3 4 . 4  
507 76 35 . 4  
508 76 36 . 4  
509 76 37 . 4  
5 1 0  76 :38 . 4  
5 1 1 76 :i9 . 5  
5 13 76 4 1 . 5 
5 1 4  76 42 . 5  
5 1 5  76 43 . 5  
5 1 6  76 4 4 . 5  
5 1 7  76 4 5 . 6  
-- --�- - � 
Seiichi KAKINUMA , and Tamotsu lsHIDA 
Longi -
tude 
-- - -��-
· 12 . 1 5}� 
42  1 5  
42 1 4  
·1 2 1 4  
42 1 3  
42  I 2  
42 1 2  
·1 2 1 2  
·1 2 I I 
42  I O  
-1 2 1 0  
42 09 
42  09 
42 08 
42 09 
4 2  0 7  
42  07 
42  06 
42 05  
42  04  
42 04  
42 03 
42 02  
42  02  
42 0 1  
4 2  00 
4 1  59 
4 1  5 8  
4 1  58  
4 I  5 7 
4 1  56 
4 1  56  
- �------·- --
Date 
m J 
0 1  27 69 
0 1  2 7  69 
0 1  2 7  69 
O I  27 69 
0 1  2 7  69 
I I O l  68  
0 1  2 7  69 
0 1  2 7  69 
0 1  2 7 69 
0 1  2 7  69 
I I  0 1  68  
0 1  2 7  69 
0 1  2 7  69 
0 1  2 7  69 
0 1  2 7  69 
1 I 03 68  
0 1  2 7  69 
0 1  2 7  69 
0 1  2 7  69 
0 1  2 7  69 
0 1  2 7  69 
0 1  2 7  69 
0 1  2 7  69 
0 1  2 7  69 
I I 03 68 
0 1  2 7  69 
0 1  2 7  69 
O J  27  69 
0 1  27 69 
1 1  04 68 
O I  26 69 
0 1  26  69 
0 1  26 69 
I I 04  68 
0 1  26 69 
0 1  26 69 
1 1  04 68 
0 1  '.lfi (i() 
O J  26 69 
GMT F D 
�-
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r -
1 6  39 5 1 00 
1 6  02 S I OO 52 °29W 
1 5  26  5 1 00 
1 4  so 5099 
1 4  25  5096  
1 7  3 7  5 08 I  13 56  5 1 00 1 3  25 5 1 06 
1 2  55  5 I 05 
1 2  2 8  5 1 0-1 
1 9  5 0  5098 
I I 5 0  5 1 06 
1 1  25 5 1 05 
I O  59 5 1 07 
I O  3 6  5 1 0 --1 
06 37 5 1 3 1  
I O  1 0  5 1 06 
08 08 5 1 06 52 :n w 
07 ·1 2 5 1  I 0 
07 2 1  5 1 08 
06 --1 6 5 1 1 6  
06 () ' ' - J  5 1 20 
05 5--1  5 1 23 
05 2 8  5 1 20 
1 I --1 0 5 1 23 52  3 5  \V 
05 0 1  5 1 2 1  
0 --1 --1 0  5 1 23 
0--1 1 9  5 1 24 
03 5 0  5 1 24 
1 2  1 6  5 1 34 
1 7  --1 8 5 1 23 52  35  \\" 
1 6  2 6  5 1 22 
1 6  3 3  5 1 22 
1 5  - -11  5 I 2 --1 
1 6  5 0  5 1 2 2 
1 5  39 5 I 2--1 
1 7  35  5 1 33 
[ ;j  I o 'i i '.! () 
1 4  4 6  5 I : l2  
--- - -
I H z 
X 1 0  r X I U r 
- 6 8° 3 2' 1 866 - 4 746 
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-'-- --- - - --�  
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5 1 8  
5 1 9  
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5 45 
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5 18 
5 4 !--l 
� ---
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76  4 7 . 7  
76  48 . 7  
76  4 9 . 7  
76 5 0 . 8  
76  5 1 .  7 
76  5 2 . 8  
76 53 . 8  
7 6  5 4 . 9  
76 5 5 . 9  
7 6  56 . 9  
76  58 . 0  
76 59 . 0  
77 00. l 
77  0 1 . 1  
77  02 . 2  
77  03. 2  
7 7  04 . 2  
77  05 . 2  
7 7  06. 3 
77  07 . 4 
77 09 . 3  
77 1 0. 3  
7 7  1 1 . 3 
77  1 2 . 3  
7 7  1 3 . 3  
7 7  1 4 . 4  
7 7  1 5 . 4  
7 7  1 6 . 5 
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77 1 8 . fi  
-- - - -- --- --- - -
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--· . -- - - -
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- -· 
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4 1  5 4  1 1  
0 1  
4 1  5 2  0 1  
4 1  52  0 1  
4 1  5 1  0 1  
4 1  5 1  1 1  
0 1  
4 1  5 0  0 1  
4 1  49  0 1  
4 1  4 8 0 1  
4 1  4 8  I I  
0 1  
4 1  47 0 1  
4 1  46  0 1  
4 1  4 6  O l  
4 1  4 5  1 1  
0 1  
4 1  44 01 
4 1  44  0 1  
4 1  4 3  0 1  
4 1  42 0 1  
4 1  4 1  0 1  
4 1  4 0  0 1  
4 1  jg 1 1  
0 1  
4 1  3 8  0 1  
4 1  38  0 1  
4 1  3 7  0 1  
4 1  36  1 1  
0 1  '1 1 :l o  0 1  
4 1  •) h .) ,J 0 1  
4 1  : V i 0 1  
J )' h Ill 
04 68 1 9  22 
26 69 1 3  52 
26 69 1 3  08 
05 68 06 1 7  
26  69 1 2  43 
26 69 1 2  1 6  
05 68 I O  30 
26 69 1 1  5 1  
26 69 1 1  26  
26 69 1 0  58 
26 69 1 0  3 1  
05 68 1 4  23 
26  69 09 55 
26  69 09 32 
26 69 09 04 
26 69 08 38 
05 68 1 7  1 0  
26  69  08  1 6  
26  69 07 53 
26 69 07 1 5  
26 69 06 40 
06 68 06 46 
26 69 06 02 
26 69 05 36 
26 69 05 1 0  
2 6  69 04 45 
26 69 04 1 8  
25 69 1 9  33 
25 69 1 9  1 2  
06 68 1 3  40 
25 69 1 8  30 
25 69 1 8  03 
25 69 1 7  27 
25 69 1 7  0 1  
06 68 1 6  1 8  
25 69 1 6  33 
2'> fi9 I fi 05 
25 (i( )  1 5  27 
25 fi9 1 4  49 
--- ----�-- ----- --·-··· - --- ---· -- -
X I O "  
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5 1 3 7 52 •3 1'w - 68 °5:J '  
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5 1 38 
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5 1 4 7 
5 1 4 1 
5 1 43 
5 1 4 5 52 39\\' - 69 00 
5 1 48 
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5 1 4 9 
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5 1 60 
5 1 62 
5 1 39 
5 1 3 4 
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5 1 40 
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5 1 38 
5 1 63 
5 1 38 
5 1 5 6 52 1rn·_I - ·· 51
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-� ---- I 
1 8  
1 8  
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H - 4804 
5fi -4 H I O  
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550  
55 1 
552  
553 
554  
555  
556  
557  
558  
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560 
5 6 1  
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56:3 
505 
566 
567 
568 
5G9 
570 
5 7 1  
5 72 
5 7:3 
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575 
576 
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578 
579 
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Latitu de 
77 ° 1 9 ' 7S 
. 7  7 7  2 0  
77  2 1 .  
77 22 .  
77 2 3  
77 2 ·L 
77 26 .  
77 27 .  
77 28 . 
8 
8 
. 8  
7 7  29 .  
77  :rn . 
77 :3 1 .  
77 3 '' 
77 :3:3 . 
77 :J·L 
77 35 . 
77  :36 .  
7 7  37 .  
77 :3 8 .  
7 7  :3 9 .  
77 4 0 .  
77 4 1 .  
77 4 2 .  
77 4 :3 .  
7 7  4 4 .  
7 7  45 . 
77  46 .  
77 47 .  
77 48 .  
77 !i ll . 
77 5 1 . 
9 
0 
0 
l 
I 
2 
2 
2 
j 
4 
4 
5 
5 
5 
5 
6 
6 
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7 
7 
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Seiichi K A K I N U M A ,  and Tamotsu I sHI DA 
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Longi-
tude 
-1 1 °3 ·t'E 
4 1  jj 
4 1  :3:3 
4 1  :3 2 
4 1  :3 2 
·H :32 
-I I J2  
•l l :3 2 
-I I :3 1 
4 1  :3 1 
4 1  JO 
·1 1 29 
4 1  28  
4 1  27  
4 1  2 7  
4 1  26 
4 1  25  
4 1  24  
4 1  24  
4 1  2 2  
4 1  2 1  
4 1  2 0  
4 1  1 9  
4 1  1 8  
4 1  1 7  
4 1  1 7  
4 1  1 6  
4 1  1 6  
4 1  1 6  
-II I (; 
-I I ] :,  
--
Date 
--�- --� 
d y 
1 1  06 68 
0 1  25 69 
0 1  25 69 
0 1  25 69 
0 1  25  69 
0 1  25  69  
0 1  25 69 
0 1  24 69 
0 1  2 -1 69 
1 1  07 68 
0 1  2 -1 69 
0 I 2 ·4 69 
0 1  24  69  
0 1  2 -1 69 
1 1  07 68  
O I 2 4  69 
0 1  24 69 
0 1  2 4  69 
0 I 2 4  69 
1 1  07  68  
0 1  2 3  69 
0 1  23 69 
1 2  I O  67 
0 1  23 69 
O l  2:3 69 
1 1  07 68 
0 1  23 69 
0 1  2:3 69 
0 1  23 69 
0 1  23  69 l l 0 8  68 
0 1  2:3 69 
0 1  2 :3 69 
0 1  2 :3 69 
0 1  23 69 
1 1  08 68  
0 I ') ' ')  __ ) (i !) 
0 1  q ,1 - · '  (i i) 
0 1  �J  (i!J 
�-- - --- - - --
GMT F D I 
�-- -
h Ill X J O Y 
1 9  23 5 1 67 
1 4  09  5 1 5 8  
l j 45  5 1 48 
I ' ' .) I 9 .5 1 62  
1 2  56 5 1 7 2 
1 2  1 8  5 1 66 
1 1  55  5 1 7 2  
08 1 7  5 1 67 
07 52 5 1 69 
1 0  :HJ 5 1 72 
07 1 7  5 1 70 
i 06 50 5 1 7 2  
06  08  5 1 7:3 5 2
°
59\V -69° 09' 
05 2 7  5 1 H  
)j jj  5 1 76 
05 00 5 1 H  
04 jj 5 1 75 
04 0 4 5 1 76 
OJ :3 6 5 1 75 
1 6  1 2  5 1 75 
1 6  l 0 5 1 74 
1 5  4 2  5 1 77 
04W -69 1 7  
1 5  1 4  5 1 77 
1 4  39 5 1 77 
22  05  5 1 80 
1 4  I I 5 1 76 
) j  4 1  5 1 75 
-69  1 s  I 1 2  5 4  5 1 76 52 56W 
1 2  JO 5 1 76 
1 1  JO 5 1 69 
1 1  50 5 1 76 
1 1  26 5 1 76 
I O  55 5 1 78 I 
I O  27  5 1 79 
1 :3 ()j 5 1 8 1  
I O  ()() .5 1 8 1  
() () 
,) , l  :i 1 8 2 , ) ,  I 
08 2 1  5 1 8 1  
I 
· --- --- ----··- - - • J • •  
- · -- --
H z 
X I O  r X y 
1 842 - 1 834 
1 83 -1 - 18-10 
•- -
Ge omagnetic Survey along the Traver se Route Syowa-South Pole 1 7 1  
-- -
Station 
No. Latitude 
-- - ----
5 8 1  
582  
583 
58 -1 
585  
586 
588  
589 
590 
5 9 1  
592 
593 
594  
595  
596 
598 
599 
600 
60 1 
602  
603 
604 
605 
606 
607 
608 
6 1 0 
61 1 
6 1 2 
6 13 
6 1 -l 
--- - --·--·-
7 7 ' 52 ' 1 S  
77 53 .  I 
77 5 4 . 2  
77 5 5 . 2  
77 56. 3  
77 5 7 . 4  
77 5 9 . 5  
7 8  0 0 . 5  
7 8  0 1 . 5 
78  02 . 6  
78 03 . 6  
78 04 . 6  
7 8  05 . 6  
7 8  06. 6  
7 8  07 . 6  
78  09 . 5  
78  I 0 . 5  
7 8  1 1 . 5  
78  1 2  . 5  
78  1 3 . 4  
78  1 4 . -l 
78  1 5 . 4  
7 8  1 6. 3  
78  1 7  . 3  
7 8  1 8 . 3  
78 1 9 . 3  
7 8  2 1 . 3 
7 8  22 .3 
7 8  2 3 . :3 
7 8  2 l . 2  
7 8  2 5 . 2  
- - --- ------
Longi -
tude 
-l I '  l 5'E 
4 1  1 5  
4 1  1 4  
-l l 13 
4 1  1 3  
4 1  1 2  
-1 1 1 1  
4 1  1 0  
-1 1 1 0  
4 1  09 
4 1  08 
4 1  07 
-1 1 06 
-l l 05 
4 1  04 
4 1  02 
4 1  0 1  
4 1  O J  
-1 1 00 
40 59  
40 59 
40 58 
40  5 6  
4 0  5 6  
4 0  5 5  
4 0  5 5  
4 0  53 
40 5:3 
-to 5 :J 
40 5 2  
4 0  5 1  
-·-··--·-· --
0 1  
I 1 
0 1  
0 1  
0 1  
0 1  
1 1  
0 I 
0 1  
0 1  
1 1  
0 1  
0 1  
0 1  
0 1  
1 1  
0 1  
0 1  
0 1  
1 1  
0 1  
0 1  
0 1  
0 I 
1 1  
0 1  
O J  
0 1  
0 1  
1 1  
0 1  
O J  
0 1  
1 1  
0 1  
0 1  
0 1  
0 I 
1 1  
-
Date GMT 
-- ---- --
Ill y I i  I l l  
23 {jg 08 0 1  
08 08 1 5  27 
23 {jg 07 1 8  
23 69 O{i 54 
23 69 05 56 
23  69 05 3 1  
08 68 1 7  48 
23 69 05 07 
23 69 04 1 0  
2 '
' 
.) 69 03 4 1  
09 68 1 2  :33 
2 2  G9  1 8  4 2  
l)l} . .. 6 9  1 8  1 8  
2 2  69 1 7  54 
22 69 1 7  23 
09 68 1 5  05 
2 2  69 1 6  58  
2 2  69 1 6  33 
22 69 1 6  07 
09 68 1 7  :3 4 
22  69 1 4  5 2  
2 2  69 1 4  13 
22  69 1 3  45  
2 2  69 1 3  1 7  
I O  68 04 47  
22  69 1 2  5 1  
2 2  69 1 2  23  
22  69 1 2  00 
22 69 1 1  27 
I O  68 07 2 !J 
2 2  69 I O  50 
22 69 1 0  2 :3 
22  69 09 53 
I O  68 09 :38 
2 2  6Y 07 58 
22 69 07 1 7  
2 2  69 06 4 -1 
2�! fi () llfi 1 8  
I O  68 1 1  48  
-- -
F 
X [ () Y  
5 1 88 
5 1 75 
5 UJ I  
5 1 9 4 
5202 
5204 
5 1 88 
5204  
5200 
5 1 99 
5200 
5 1 9 7 
5 1 96 
5 1 9 7 
5 1 9 7 
5 1 99 
5 1 9 7 
5 1 9 7 
5 1 98 
5202  
5200  
5200 
520 1 
5202 
5 1 99 
520:3 
5204 
5208 
5209 
52 1 3  
5209 
5209 
52 1 0  
5 2 1 4  
:j 2 l :.! 
'.i :.! 1 3  
fj 2 I :) 
:i 2 Hi 
!-i2 19 
D 
-1 3 °0()\V 
5.'..l 25 \V 
5 2  53\V 
53 06\V 
- ------- -· 
I I 
I 
- G!J 0 2 I' 
- 69 1 8  
- 69 26  
- G9 :32  
H z 
1 834 - 4868 
1 838 - 4864 
1 82 7  - 4868 
1 822 1 - 4883 
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Stat i on 
N o. 
6 1 4  
6 1 5  
6 1 6  
6 1 7  
6 1 8  
6 1 !) 
620 
62 1 
6 ') ') 
623 
624 
625 
626 
628 
629 
630 
63 1 
632 
633 
634 
635 
636 
637 
638 
6:39 
640 
64 1 
642  
64:3  
644  
(i .l.� 
(i t (i 
--·--- - -�---
Lati tude 
78 ° 26 ' 2S  
78 2 7 . 2  
78  2 8 .  I 
78 29 . I 
78 30 . 2  
78  3 1 . l  
78 :32 .  l 
78 :33 . 1  
78 :3 4 .  l 
78 35 . I 
78 :36 .  l 
78 :37 .  l 
78 :39 .0  
78 40 .0  
78  4 1 . 0  
78  42 . l 
7 8  43 .  I 
78 44 .  l 
78 45 . 2  
78 46 . 2  
78 4 7 . 2  
78  4 8 . 2  
78  49 . 2  
78  50 .3  
78  5 1 . 3 
7 8  52 . 3  
78  5:3 . 4  
78 5 4 . 4  
78  55 . 4  
78 :'i6. I 
78 5 7 -1 
---- -·-··-- -- ----- -···-
Seiic hi KAKIN UMA , and Tamotsu ISHIDA 
Langi-
t ude 
40 ° 5 I'E 
40 50 
40 49 
40 49 
40 49 
40 48 
.HJ 48 
40 48 
40 48 
40 47 
40 47 
40 46 
40 44 
40 44 
40 44 
40  43 
40 42  
40 4 1  
40 40 
40 40 
40 40 
40 40 
40 :39 
40 :39 
40 39 
40 :39 
40 39 
40 :38 
40  :38 
· 10  : J8  
. I () • ] I,)  , . ,  
- -
·-
0 I 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
I I  
0 1  
0 1  
0 1  
0 1  
I I 
0 1  
0 1  
0 1  
I I 
0 1  
0 1  
0 1  
0 1  
1 1 
0 1  
0 I 
0 1  
0 1  
I l 
0 1  
0 1  
01  
01 
I I  
0 1  
0 1  
0 1  
0 1  
1 1  
0 1  
-- -
Dat e GMT F D 
m d y h m X I O "  
22  69 05 :39 5 220 
22 69 05 1 4  5222  
22  69 04 46 5224  
22 69 04 20 5 226 
22 69 0:3 55 5 228 
22 69 03 30 5 229 
2 1  69 1 7  50 5 228 
2 1  69 1 7  27  5228 
1 0  68 16 42  5228 
2 1  69 1 6  45 5227  53 ° 1 5
1
W 
2 1  69 1 6  06 5 2 29 
2 1  69 1 5  36  5 2 29 
2 1  69 1 5  I O  5229 
I O  68 1 9  22 523 1 
2 1  69 1 4  43  52 :30 
2 1  69 1 :3 57  5 23:3 
2 1  69 I :3 :3 1 52 :3:3 
I I 68 05 33 5247  
2 1  69 1 2  56  52 :3:3 
2 1  69 1 2  28  5 233 
2 1  69 1 2  0 1  5234 
2 1  69 I I 35  5234 
1 1  68 07 50 5245 
2 1  69 I 1 05 5233 
2 1  69 I O  36 5 2 36 
2 1  69 1 0  09 5236 
2 1  69 09 4 2  5235 
I l 68 10 40 5245 
2 1  69 08 2 7  5240 53 JOW 
2 1  69 07 5 2  5242 
2 1  69 07 32 5 242 
2 1  69 07 07 5246 
I 1 68 1 2  40 5 250 
2 1  69 06 42  5245 
2 1  69 06 06 5245 
2 1  69 05 44 5248 
2 1  69 ():, n 5 2 17  
1 1  (i 8 1 , , <) � 
I 
!i2 ·1 1 I h 'l l l W  - I : .) . ) 
2 1  (il) . 0 -I 4 5  I 5247  
--
-
--·- ·-'--- ··-···· · _____ .. ___ --
I H z 
X 1 0 7 X J O "  
-69 °30' 1 830 - 4 896 
-69 4 1  1 8 1 9  - 4 9 1 4  
-69 · l !i  1 8 1 5  - ·ln l 9  
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Stat ion L . d 
Longi-
No. atltu e tude Date GMT 
------ ------�- --- - ----·--- · ···· --- ----- -
64 7 
648 
649 
650 
65 1 
652 
65 :3 
654 
655 
656 
657 
658 
659 
660 
66 1  
662 
663 
664 
66.5 
666 
667 
668 
669 
670 
67 1 
672 
673 
674 
675 
676 
677 
678 
78 ° 5 8 ' 4S 40 · :;7'E 
78 59 . .  5 
79 00 . 5  
7 9  0 1 . 5  
79 02 . 5  
7 9  03 . 5  
79 04 .6  
79 05 . 6  
7 9  06 . 7  
7 9  07. 7 
79 08 .  7 
79 09 . 7 
79 1 0 . 8  
7 9  1 1 . 8 
79  1 2 . 8 
79 1 3 .  9 
40 37  
40 35 
40 35 
40 35 
40 34  
40 34  
40 33  
40  33  
40 32 
40 30  
40 32 
40 32  
40 3 1  
40 3 1  
40 3 1  
Ill d y h Ill 
0 1  2 1  69 
0 1  2 1  69 
01 20 69 
1 1  1 2  68 
03 55  
03 3 1  
1 .5 46  
00 46 
0 1  20  69 1 5  20 
0 1  20 69 
0 1  20 69 
1 1  1 2  68 
01  20 69 
0 1  20  69 
01 20 69 
01 20  69 
1 1  1 2  68  
1 4  56  
1 4  30 
02 32 
1 4  05 
1 3  1 2  
1 2  43 
1 2  1 4  
04 25  
0 1  20  69 1 1  37 
01 20 69 
0 1  20 69 
I l 1 2  68 
1 1  1 1  
I O  36  
07 29 
79  1 4 . 8  40 30 I I  1 4  68 15 00 
0 1  1 7  69 07 04 
79 1 6 . 7  40 30 01  1 4  69 1 2  26  
79  1 8 . 6  4 0  3 1  
79 20 . 5  40 3 1  
79 2 2 . 5  
79 24 . 4  
79 26 . 3  
79 28 . 2  
79  3 0 .  l 
79  32 . 0  
79 33 . 9  
79  3 5 . 8  
7 9  3 7  . 8  
4 0  32 
40 32  
40 32 
40 33 
40 33 
40 33 
40 34 
40 34  
40 34  
79 39 . 7  4 0  3 5  
79 4 1 . 6 40 35 
1 1  1 6  68 06 25 
01 1 4  69 07 49 
01  1 4  69 
1 1  1 6  68 
I I  1 6  68 
01  13 69 
1 1  1 6  68 
01  I 3 69 
OJ 13 69 
I I 1 6  68 
01  1 3  69 
O J  1 3  69 
1 1  1 7  68  
06  05 
I I  27 
13 30 
1 8  1 2  
1 5  3.5 
1 7  36  
1 6  49 
19 39 
1 6  06 
1 5  1 7  
06 29 
0 l 1 3  69 1 4  38 
79 44 . 0 40 36 01  13 69 1 3  38 
F 
X l o  r 
5250  
5252  
D H 
5252 53 ° 26 '\\' - 69 °39 '  1 827 
5246  
5255  
5257  
5255 
5254 
5258 
5255 
5255 
5254  
5259 
5253 
5254 
5254  
5259 
5260 
526.'3 
5269 
5272 
( P lateau S t  a t  ion) 
z 
- 4925 
5283 53 39W - 70 04 1 80 I - 4966 
5289 
5276 53 5 1 \V - 69 52 1 8 1 5  
5283 
5288 54  53\V - 69 53 1 8 1 8  
5290 
5290 
5288 
5283 53 59W - 69 54 1 8 1 6  
5290 
5290 
5300 
529 1  
- 4954  
- 4965 
- 49 6 1  
5292 54  06W - 70 00 1 8 1 0  - 4973 
1 74 Sei ichi 
St.1t inn La l  i tudc L,, n g  i- 1 No . t uclc 
I 6 79 79 ' . 15 ' . f S  - IO  ' :Hi ' E\ 1 1  
i 0 I 
! 680 79 1 7. I to :Hi () l 68 1 79 1 9 .:1 · 10  .'l7 1 1  0 I 682 79 51 . .'l 40 37 0 I 68 :3 79 5 :3 . .'> I O  :38 1 1  0 1  684 79 .5 5.2 40 38 0 I 68 .5 79 57 .2  10  .18 0 l 686 79 59. 1 40 3 9  0 1  687 80 0 1 . 1  40  :39 l I 0 1  688 80  0 .'3 . I 40  3 9  0 1  68 9 80  0 5. 1  40  3 9  0 1  6 90 8 0  0 7. I 40  3 9  0 1  6 91 80 0 9.0 40 3 9  0 1  6 92 8 0  1 1  .0 40 38 0 1  6 93 80 1 .1 .0 1 40 : 38 1 1  6 94 80  1 .5 .0  40  .'38 0 1  6 95 80 1 7.0 40  .'38 0 I 6 96 80  I 9 . 0  40 38 0 1  6 97 80 2 1 . 0 40  38  0 1  6 98 80 2 .'3 .0  40 38 0 1  6 99 80 2 4 .9 4 0  .'38 0 1  700 80 26 . 9 4 0  3 8  0 1  70 1 80 2 8 . 9  4 0  :38 0 1  702 80 :30 . 9  4 0  .'38 0 1  70.'3 80 32 . 9  -to 3 7  0 1  704 80 34 . 9  4 0  37 0 1  70.5 80 .'3 6 . 9  4 0  3 7 0 1  706 80  :38 . 9  4 0  37 0 1  70 7 80 40 .8 40  37  0 1  708 80 -12 .8  40  37 0 1  709 80 H .8 4(.)  37 0 1  7 1 0  80 4 6 . 8  40 .'3 7 0 1  71 1 80  48 .8 40 37 1 1  0 1  7 1 2  80  .50 .  8 ,to 3 6  0 1  
KAKI N U M A ,  and Tamotsu 
1 ) ; 1  t e GMT l<' 
Ill d y h m X I O '  1 7  (i 8 09 26 .5 28 .5 I" , )  6 9  1 2  .5 1 :i 2<J2  l '' , )  69 1 2  1 0  :i 2 9J 1 7  GS 1 2  2 1  52 97 I" ,) 6 9  1 1  2 2  52 92 I'' . )  G9 1 0  42  52 91 1 7  68 I t 1 - l 530-t 1 3  6 9  08 07 52lJ 9 
1 3  6 9  0 6  · 18 5.'302  1 3  6 9  06 1 8  5:3 0 7 
u 6 9  0 5  3 8  5:3 1 2  
1 8  68 06 :3 2 I :3 6 9  0 5  51 53 1 5  1 3  6 9  04 1 3  .532 1 1 3  6 9  03 04 .5 32 ·1 1 2  6 9  1 8  51 5.'3 20 
1 2  6 9  1 8  0 9  .5 .'3 1 ·1 1 2  6 9  1 7  J I  53 1 -i 1 8  68 I 6 4 5  1 2  6 9  1 6  1 9  5.1 2 .5 1 2 6 9  ' 1 5  .'3 5 S :3 21 1 2  6 9  · 1 4  22  5.'3:3 2 1 2  6 9  1 :3 4S  5Tl 7  1 2  (i 9 1 3  08 SJ .to 1 2  6 9  1 2  2 :3 5.'3 .'l7 
'1 2 6 9  I 1 4 1  5:l. '3 7 1 2  6 9  I I 0 I 5.'3 :l7 1 2  6 9  ; 0 9  2 .'3 5:3 1 7  1 2  6 9  08 .'3 4  5 :, 1 8  1 2  6 9  08 0 5  5.'J (i2 1 2  6 9  0 5  0 7  5:3 59 1 2  6 9  (H 2 .5 5.'l5S 1 2  6 9  O"  ,) :3 8 5.'H i  I I I 6 9  ] (i :3 8 53.5 5  1 1  6 9  1 5  4 5  5.'l 59 1 1  6 9  1 .5 0 .5 5.% l 20 G8 09  .'ll 1 1  6 9  1 4  2 1 5364  
! 1 1  6 9  i 1 2  2 6  5.'3 58 
J sHIDA 
l) 
54 2 6 W  -70 02  
.5 ·1 2 9W -70 05 
5 1  .'L� \V -70 OG 
5 1 -12 w I - 1 o o .1 
S -t 5, W -70 1 0  
S.5 0 1  \V - 70 :l'.� 
1 55 ] .') \V  - 70 2 · l  
I 
I 55 U \\' -70 3 .'3 
----
I I  
X I OY 
1 80 9  
1 8 1 0  
1 8 1 1  
1 80 9  
1 782  
1 797 
I 
I 
z 
--�--- -� -
X I OY 
-4 �) 78 
-4 98.1 
-5003 
-.5 0 1 5 
-504 1 
- .S OH 
__ , _ ___ I ___ _ 
Station 
No. 
� - -- -·----� 
7 1 3  
7 1 -1 
7 I S  
7 l fi  
7 1 7  
7 1 8  
7 19 
720 
72 1 
722 
723 
724 
725 
726  
727 
728 
729 
730 
73 1 
7:3 2  
7:3 :3 
7.'34 
735 
736 
7 .'3 7  
7.'3 8  
739 
7.40 
7 4 1  
742 
74:3 
7 ·1 ·4 
745 
7-H i  
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Lat i t ude  Longi- Date 
tudc  
Ill d 
80
°
5 2 ' 8S 40 '  .'H; ' (.: 0 1  1 1  69 
80 S -t .  7 40 :3 6 0 1  1 1  69 
80 56 .  7 · 10  :l(i 0 1  1 1  69 
80 S 8 .  7 40 :r n 0 1  I I  69 
8 1  00 .  7 40 :3 6 1 1  2 1  68  
0 1  1 1  69 
8 1  02 . 7 40 :3 6 0 1  1 1  69 
8 1  () 1 .  7 ·IO : Hi  0 1  I I 69 
8 1  0 6 .  7 40 :3 6 0 1  1 1  69 
8 1  08 .  7 rn :3 6 0 1  1 1  69 
8 1  1 0 . 7  40 :3 6 0 1  1 1  69 
8 1  1 2 . 8  4 0  :3 6 I I 2 1 68  
0 1  1 1  69 
8 1  1 4 . 8  40  :3 6 0 1  1 1  69 
8 1  1 6 . 8  4 0  36  0 1  I O  69 
8 1  1 8 . 8  40 :3 6 0 1  I O  69 
8 1  2 0 . 8  40 :3 6 0 1  I O  69 
8 1  2 2 . 8  4 0  .'3 6 1 1  22  68  
0 1  1 0  69 
8 1  2 4 . 8  4 0  :r n 0 1  I O  69 
8 1  26 .9 40  36 0 1  1 0  69 
8 1  2 8 .9 40 :3 6 0 1  I O  69 
8 1  .'3 1 . 0 40 .'3 6 0 1  1 0  69 
8 1  :3 :3 . 0 40 :3 6 0 1  I O  69 
8 1  .'3 5 . 1  40  37  0 1  1 0  69 
8 1  :3 7 .  I 40  37  1 1  22 68 
0 1  I O  69 
8 1  :39 . 1  4 0  37  0 1  1 0  69 
8 1  ·1 1 .  2 rn  :37 0 1  I O  69 
8 1  4 .'l . 2  ,H) .'3 7 0 1  1 0  69 
8 1  4 5 . J  4 0  .'3 7 0 1 I O 69 
8 1  17 . :3 4 0  .'3 7 I I  23  68  
0 1  I O  69 
8 1  -1 9 . 1 -1 0 : l7 0 1  I O  69 
8 1  S I  . 0  40  .'3 7 0 1  I O  69 
8 1  S 2 . 8  4 0  .'l7 0 1  I O  69 
8 1  5 1 . 6  to :> 7 0 1  I O  69 
8 1  .5 6 . -1 10 : l7 0 1  I O  69 
8 1  5 8  . .'3 40 :3 7 0 1  I O  69 
---- ----- --
GMT 
y h m 
1 1  5 7  
1 1  1 2 
I O  1 5  
09 3 1  
06 24 
08 25 
07 50 
07 1 2  
06 20 
05  39 
04 57  
1 8  07 
04 20 
03 :39 
1 8  3 1  
1 8  00 
1 7  1 5  
09 5 1  
1 6  4 4  
1 6  1 2  
1 5  3 7  
1 4  5 .'3 
1 3  56  
1 2 5 7  
1 2  25 
1 6  5 .5 
1 1  50 
1 1  1 8  
I 0 47 
I O  1 9  
09 02 
09 5 1  
08 .'3 .'3 
07 49 
07 1 8  
06 46 
(Hi 04 
OS 26 
0-1 4 7  
--·- ·-
F 
- ------
X l !P' 
5360 
5363 
5364 
5365 
5377 
5386 
S387 
5389 
5383 
5 :3 83 
538 1 
5384 
5 :3 8 7  
5390 
5393 
5394 
5394 
5396 
5395 
5395 
5 :397 
5403 
5404 
540.5 
5 4 0 1  
5405 
5404 
54 1 0  
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83 ° 08' 7S  4 0 ° 32 'E 
83 1 0 . 7  4 0  3 2  
83 1 2 . 8  4 0  3 2  
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83 1 6. 9  4 9  33 
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900 87 1 4  . .' 3 
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903 87 20 . 2  
904 87 22 . 2  
905 87 24 . 2  
906 87 26 . 2  
907 8 7  28 . 1  
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909 87  :3 2 . 1 
9 1 0  8 7  :3 4 . 2  
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29  68 1 7  40  .5699 
29 68 1 7  1 8  57 1 0  
1 1  (i 8 
I 
1 7  I 2 
:.? <J 68  I I (i H 5696 I 
:.?9  (i 8 I ) {i () 8 .5 7 1 0  
:.?9 68 I S  ; 1; S7:.?6  
:.?9 6 8 1 .5 o:, 5729  
29  68  I 4 I 6 57 . l  1 
1 2  (i 8 i ( ) () :> .� 
. - - -- -L - --·-�---
ISHI DA 
-
=-�·_:_;;:._::;:::--:::_�-
1) 
---- -
62 ° 05 '\V 
62 2 1 W  
62  :3 0W 
62 40 \V 
62 48 \\' 
63 05\\' 
6 '' .) 1 7 \\' 
6:3 2 6 \\' 
64  08 \\' 
(i i 26\\' 
; 6 1  _ ; 2  \\. 
(i I 1 2 \\' 
I 
---· 
- 72 ° 45 ' 
-72  56 
- 72  54  
- 72 4 8  
-7.'3 0 4  
- 73 00 
-7 :3 1 0  
-7:3 I O  
- 7:3 02  
- i :3 
7 ·' - . )  
- 7 :) 
I O  
1 -1 
1 8  
II 
X I O ' 
1 680 
1 6 72 
1 655  
1 656  
1 666 
I fi5 4  
z 
---- -- -
X I O Y  
- 5 -t l  l 
-5 438  
- 5 -139 
- 5472 
- 5 46 1  
C 
--
Station 
No. 
92 1  
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93 1 
932 
933 
934 
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936 
937  
938 
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944 
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Latitude Langi - Date tude 
m d y 
1 2  29  68 
8 7° 5 6 '  5 s 40 ° 3 8 'E 1 2  29 68  
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88 1 4 . 5  4 0  54 12  28 68 
88 1 6 . 5  40 55 I 2 28 68 
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No. 960 96 2 96:3 964 g 5 5  966 967 968 96 9 970 97 1 972 973 974 97 5 978 97 9 � 980 
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